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ESCRT rings around the membrane
V
esicles within vesicles might be made with the 
help of rings of membrane-bending polymers 
that are revealed in images from Hanson et al.
The budding of small vesicles into larger endo-
somes—known as multivesicular bodies (MVBs)—is 
directed by the sequential action of the ESCRT I, II, 
and III complexes. ESCRTs I and II bind to ubiquitinated 
cargo and to endosome-deﬁ  ning phospholipids and 
probably concentrate the soon-to-be budded cargo 
on the membrane of the endosome.
The function of ESCRT III has been more elusive, 
owing to its tendency to form large and insoluble com-
plexes, but mutant phenotypes suggest it acts after the 
other ESCRTs. As a late player, the authors imagined, 
ESCRT III might deform the outer membrane to create 
inward-budding vesicles. Their new striking images 
support this idea.
Using deep-etch EM, Hanson and colleagues 
captured images of large ESCRT III polymers. The 
authors expressed various ESCRT III proteins at high 
levels, causing them to accumulate on both endosomes 
and the plasma membrane, where their structures could 
be more easily viewed.
The images revealed curved 5-nm ﬁ  laments  of 
ESCRT III polymers tightly associated with the mem-
brane. Upon deletion of the C-terminal half of the protein, 
rings of the ﬁ  laments induced curvature in the surrounded 
membrane, which pushed 
bud- and tubule-like struc-
tures outwards. On endo-
somes, such budding would 
result in the creation of 
internal vesicles. The dele-
tion mutant probably lacks 
a self-inhibitory domain 
that normally limits its oligo-
merization and thus its abil-
ity to bend the membrane. 
The authors suggest that in 
wild-type cells, accessory 
proteins probably relieve 
this inhibition.
Artiﬁ  cially high levels 
of the ESCRT III proteins 
were used to obtain the images, but the authors argue 
that the images represent an exaggerated version of the 
normal process. The group has yet to ﬁ  gure  out, 
however, how the ESCRT III rings produce buds without 
themselves getting trapped inside the resultant vesicles. 
Perhaps either the rings are initially very large and then 
tighten as the vesicles form (akin to a purse string) or 
sequential rings form as buds grow, with internal rings 
disassembling as new outer ones form. 
Reference: Hanson, P.I., et al. 2008. J. Cell Biol. 180:389–402.
T
he road to polarity is paved with septins, 
say Spiliotis et al. Septin-decorated 
microtubule tracks, the group finds, 
provide polarity proteins with a high-speed 
path to the plasma membrane.
Septins were fi  rst linked to polarity in bud-
ding yeast, where they form diffusion barriers 
and scaffolds for congregating polarity proteins 
at the yeast cortex. But, based on the new fi  nd-
ings, mammalian septins may work differently 
by altering microtubule properties.
In epithelial cells, septins bound along micro-
tubules near the trans-Golgi network, at exit sites 
for vesicles carrying polarity proteins to the apical 
or basolateral plasma membrane. Disruption of one 
septin, SEPT2, caused vesicles to accumulate in the 
cytoplasm and thereby prevented cell polarization.
SEPT2 seemed to help polarity proteins get to 
the surface by removing impediments on the 
microtubule tracks. These cytoskeletal speed 
bumps are created by microtubule-associated 
proteins such as MAP4. But MAP4 was less likely 
to hop onto SEPT2-bound tubulin, the group 
found. The two proteins probably compete for 
similar binding sites on microtubules.
Without MAP4, the SEPT2-decorated tracks 
are presumably freed for high speed transport. Such 
speed is probably needed for the intense, dynamic 
membrane expansion that drives polarization.
Only some microtubule tracks harbored SEPT2, 
which preferred fi  laments containing polygluta-
mated tubulin. In turn, SEPT2 was needed to 
maintain polyglutamation. Increases in this post-
translational modifi  cation might boost traffi  cking 
in developing epithelia and in other cell types that 
perform heavy amounts of regulated vesicle secre-
tion, such as neurons and immune cells.
In addition to the microtubule pool, some 
SEPT2 was also seen on vesicles. As septins 
form oligomers, the two pools might velcro to-
gether vesicles and microtubules. The authors 
are also considering the possibility that different 
mammalian septins, like the various Rab GTPases, 
may defi  ne distinct post-Golgi traffi  cking path-
ways—to the apical versus basolateral mem-
branes, for example. 
Reference: Spiliotis, E.T., et al. 2008. J. Cell Biol. 
180:295–303.
Rings of ESCRT III push out buds of membrane 
(shown in 3D).
SEPT2 (green) turns polygluta-
mated microtubules (red, top) 
into high speed tracks. Epithelial 
cells (middle) no longer polarize 
when SEPT2 is missing (bottom).
Septins clear high speed tracks